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A Photographic Technique for Estimating Forage

Productivity

Charles A. Taylor, Jr., Nick E. Garza, Jr., and Larry D. White

Realistic estimates of rangeland forages where amounts
and composition vary greatly are very difficult to obtain.
Most ranchers are conservative and rely on past expe-
rience to establish or adjust stocking rates. However,
there are many ranchers who each year overstock and are
then forced to sell under crisis conditions or buy expen-
sive feed and hope for adequate amounts of precipitation
to grow more forage.

To aid in proper forage estimation and facilitate stock-
ing rate decisions a quick, practical range sampling
procedure is needed. The sampling procedure should (1)
be easy to use with a minimum of training; (2) provide
estimates of forage supply with confidence intervals for
risk consideration; (3) require aminimum amount of time
at a specific location so that large pastures can be
sampled, and (4) provide information specific enough so
that grazing management decisions are improved.

Most methods for measuring forage involve clipping
and weighing samples and converting to oven dry mate-
rial. While clipping is considered to be the most accurate,

Photographs using tripod-mounted camera.

it is very labor intensive and often impractical for a ranch
situation. “Weight estimation” is another sampling method
where weight estimates are compared to clipped plots.
Using this method, a person estimates the weight of a
plant or plot and then clips and weighs it. After they are
able to accurately estimate the weights, the person can
then make visual estimates with only an occasional
clipped plant or plot to check themselves. The clipped
and estimated values are used to compute a linear regres-
sion or ratio correction. This method provides a basis for
the photographic assessment technique discussed in this
paper. Photographs of forage plots that have then been
clipped, oven-dried, and weighed, are used as a basis for
estimating the amount of forage in similar plots on the
range.

Equipment

Any camera can be used to take the pictures, but it is
best to use the same camera and lens for all pictures. Our

Hand held photo of plots.
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photographs were taken with a camera that uses 4” X 5”
sheet film. This is not the easiest camera to handle, but
photograph quality is very good. Most 35mm cameras will
produce excellent results. We have experimented with
Polaroid instant cameras but have been unable to con-
sistently produce suitable photographs.

Film type is also a variable. Black-and-white film works
well and produce photographs which are easy to “read”.
Plus-X (125 ASA) and Tri-X (400 ASA) films both produce
good quality pictures. Color films are a possibility although
picture quality in our tests has been inconsistent.

Each photo is taken with the camera mounted on a
tripod at a fixed height. The tripod is placed the same
distance from the plot frame in each picture (Figure 1).
The camerais kept the same distance and the same angle
from the plot frame for each picture. A measuring stick (1
X 3/4” X 3/4”) with a spike in one end and marked in
1-inch increments, is placed within each plot for each
photograph. This provides a reference for judging the
height and density of the vegetation. A 1/4 square yard
(18 inch X 18 inch) frame, made from 1/4” angle iron, fits
the format size of our camera at the distance we placed
the camera from the plot frame. The plot frame was
painted white to provide more contrast against vegeta-
tion, rock, and bare ground.

Each photograph included a card (later changed to a
blackboard) with information about the photo listing the
date, pasture, range site and other pertinent information.
Information on pasture and site were kept in a notebook
along with other information about film exposure, time of
photo, date, and weather conditions.

In addition to the plot frame photos, it is helpful to
include a picture of each range site (areas in the pasture
which are different due to type soil, soil depth etc.). These
should show the type of terrain, dominant vegetation, and
other site specific characteristics. These site photos
should also be numbered so that the information can be
filed for future use.

These guidelines are only suggestions and should be
modified if easier or more efficient methods are deve-
loped. It is very important that each person’s set of pic-
tures be prepared consistently. Height and distance from
the plot are important. Hand held cameras will work well
as long as the photographer remains the same height and
stands a measured distance from the plot frame (Figure
2).Using atripod allows for flexibility in the shutter speed
and aperture settings to create clear, sharp pictures with
maximum depth and area of focus.

Forage Estimation

After the photograph has been taken, the plot should be
clipped by plant type (i.e., grasses, forbs) or species and
putinto paper bags (Figure 3). These bagged samples are
oven dried for 48 hr at 140° F (60° C) for dry weight
determination. The samples are weighed, and converted
to forage/acre. For accuracy the scale used should weigh
to the nearest gram.

Clipping for biomass determination.

Frame size = 0.25 sq. yards
4 plot frames = 1 sq. yard

1 acre = 4,840 sq. yards
grams per acre/454 = |bs/ac
(Example)

(100 grams of dried forage) * (4) = 400 grams per sq. yard

(400 grams) * (4840) = 1,936,000 grams per acre

(1,936,000 grams per acre/454) = 4,264 pounds of forage per

acre

With a set of photos representing the variation in forage

supply for each range site, it is possible to go out and
estimate how much forage is there at any time. Toss the
plot frame randomly in a particular range site. At each plot
flip through the book until you find a picture that best
matches the vegetation amount and composition in the
frame (Figure 4). Take as many plots as possible in each
range site for better representation of the area. The

Using photo for estimating forage production.
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Comparison of photo estimates to clipped plots.

area sampled should be representative for the site and
pasture. If more than one site is present in a pasture,
sample each site and estimate how much of the pasture
each site represents.

It is important to remember that each photo represents
how much forage would be present if the density of the
forage in the plot frame was expanded to one acre in size.
To be more realistic in your estimation of forage for a site,
it is better to throw your plot frame 10 or more times in
each site and work up an average.

The method has been tested on two different groups of
people. Thirty-nine participants of a grazing manage-
ment field day used the method in October of 1986 and 8
researchers were tested in 1987. Although the photo
estimated plots varied some from the clipped plots, the
observers came very close to the clipped values (Figure
5). Generally, most observers estimated a smaller range
of values than the corresponding clipped values. This
may have been the result of too few pictures in the photo-
assessment book to choose from. Also, only one picture
per page is represented in the book. The authors feel
greater accuracy and efficiency would be realized if mul-
tiple pictures per page (i.e., 2-4) were used and if each
page represented a range of values such as 300-500
pounds per acre, etc. (Figure 6).

One of the advantages of the photographic method is
that once the standard plots have been clipped, oven-
dried, and weighed, comparisons of additional plot frames,
estimated in the field using the photographs, are already

Notebook of photos.

figured on an oven dry basis. Itis recommended that a set
of photographs be developed for each season and differ-
ent phenological conditions within seasons. This reduces
the variablity associated with estimating actively growing
vegetation from photos taken in the dormant or dry
season.

This method allows the manager to estimate forage
more consistently, and can also provide a visual record of
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theranch’s progress or decline in overall range condition the range on ashort-term basis (i.e., determine the proper
if photographed plots are permanently marked and esti- stocking rate or the proper grazing cycle length), and can
mated each 5 or 10 years.

provide areliable visual record of the manager’s ability to
This photographic method aids in the management of improve it.



